Cytotoxicity of nitric oxide donors in smooth muscle cells is dependent on phenotype, and mainly due to apoptosis.
Two phenotypes of rat carotid arterial smooth muscle cells (SMC) have been isolated in our laboratory, and their proteolytic and anti-proteolytic activities have been investigated in the presence or absence of various stimulating agents. We report here a comparative study of the cytotoxic effects of nitric oxide (NO) donors, sodium nitroprusside (SNP) and S-nitroso-N-acetylpenicillamine (SNAP), towards the swirling-type and the epithelioid-type SMCs. The concentration- and time-dependence of NO donors' capacity to induce cell deaths was measured by an intracellular acid phosphatase activity assay and cell counting. The typical morphological features of apoptosis, such as cell blebbing and cytoplasm condensation, were observed by phase contrast microscopy and with a fluorescent DNA-binding dye. Apoptotic cell deaths were confirmed using DNA fragmentation and terminal deoxyribonucelotidyl transferase-mediated dUTP nick end labelling (TUNEL) methods. Western blots were used to investigate the protein expression of several known mediators of apoptosis. It was found that both NO donors induced cell deaths in the SMC phenotypes. Compared to the swirling SMCs, the epithelioid SMCs were much more sensitive to these agents. A time- and dose-dependent decrease of cell viability was observed at NO donor concentrations higher than 0.2 mmol/l. Microscopic methods revealed cell morphology of apoptotic cell deaths. The 180-bp DNA multimers typical of apoptosis were shown by DNA fragmentation. TUNEL technique confirmed that apoptosis occurred most readily in the epithelioid SMCs than the swirling SMCs. When epithelioid SMCs were treated with SNP, changes in p53, p21(WAF1), Bcl-2, caspase 3 and PARP protein expression were found. These protein levels were unchanged when swirling SMCs were similarly treated.